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Abstract

This paper analyses the aspects of spatial ecosoth@t deals with innovation, regional
specialization and dynamic systems of functiongiaes and in particular the contributions made
by the economist Bérje Johansson. The innovatigre@sconsists of innovation networks,
knowledge sources and knowledge sinks, cost andvaiion of product characteristics and
innovation at the industry and sector level. In tegional specialization part the infrastructure,
regional economic milieus, the specialization afioes and specific the specialization in small
and large regions, spatial transaction costs, aldgenous specialization are subjects that are
being treated. Regional dynamics consists of looatiynamics in a system of functional urban
regions where different theories are being disaissethe spatial product life cycle theory and
filtering-down theory. The last part does also tagdead-lag models.
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1. Introduction

The development of economic theory after World Wéyas focused on clarifying the necessary
and sufficient conditions for the existence of dralized general equilibrium. Debreu (1956),
Arrow and Hahn (1971), and Scarf and Hansen (18%&blished these conditions, building on
earlier attempts by Cassel (1917) and Wald (19331384-35). A key assumption in the
formulation and proofs of the existence of a genegailibrium of a competitive economy is a
large (or even infinite) number of buyers and ssll&umann, 1964), which ensures anonymous
markets and the mutual independence of agents.h&naissumption is the convexity of
preference and production technology sets (Uza@@2)1 A third assumption is flexible pricing

of goods and production factors.

The flexibility of prices is the assumption thatoeomists first called into question.
Keynes formulated the most influential early cré of the realism of assuming flexible prices
in his General Theory of Employment, Interest and Mo(#936). In his macroeconomic
analysis, Keynes questioned the downward flexibiit the price of labor services and interest
rate (i.e. the price of loan-able funds), implyittte possibility of equilibrium without full
employment. Later, Uzawa (1976) and Benassy (1Bid)ded such Keynesian macroeconomic
fixed-price assumptions in a new general equiliorilheory and proved the existence of an even

more general class of equilibrium theorems thasdwe depend on complete price flexibility.

Frank (1969) formulated the first successful attetopelax the assumption of a convex
production technology set. He proved the existevfca set of prices that can sustain both a
structure of production in general equilibrium andreasing returns to scale. Andersson and

Marksjo (1972) extended Frank’s analysis by assgnuontinuous increasing returns of the



technology sets. In both studies it was shown, sle#iers of each good must price-discriminate

between consumers in order to sustain a generdiegum.

One of the core characteristics of Borje Johanssmsearch is the development of the-
ories and models in which increasing returns tdesaee compatible with economic equilibrium.
Another characteristic is his questioning of thdependence of economic agents. The starting
point of his research on the consequences of agemtlependence was his doctoral dissertation
defended in 1978Contributions to Sequential Analysis of Oligopatistompetition That game
theoretic study not only assumes statically intpetelent agents as in prisoners’ dilemmas and
other suboptimal equilibrium games, but also takés account strategic interactions that are

truly dynamic.

Interdependencies among agents take on a deepwficsigce for applied work when
agents are distributed in continuous space or omesdiscrete network. Such interdependencies
were almost completely disregarded by American egwosts, with only a few exceptions such as
Hotelling (1929), Chamberlain (1936), Isard (1958)d Greenhut (1971). In Europe, there is
however a separate tradition of focusing on sudbrdependencies, as is exemplified by von
Thinen (1826), Alfred Weber (1929), Launhardt (1,8¥282), Palander (1935), Lésch (1954),
Beckmann (1952, 1956), as well as Beckmann and(P286). The role of spatial interdepend-
ence in the determination of a spatial generalldgguim with assumptions of convex production
technology and preferences has been most thoroutgvgloped in the contributions by Beck-

mann, and Beckmann and Puu (op.cit.).

Building on this European theoretical heritage, jB@ohansson has explored spatial and
dynamic interdependencies in models where the gssomof convex production technologies is

discarded in favor of assumptions of internal amtemal increasing returns. He has also
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refocused the modeling of interdependencies tovexplicit dynamic economic mechanisms,

instead of the simple additions of time subscriptsich is typical of static theories and models.
Borje Johansson superbly follows the theoretical@dformulated by Schumpeter:

“This distinction [between statics and dynamicsgiigcial. Statics and dynamics are two totally
different areas. Not only do they deal with difier@roblems, but they use different methods and
they work with different materials. They are nobtehapters in the same theoretical construction

— they are two totally different buildings.” (Schpeter, 1908: 182-3)

2. Innovations and innovation networks

Innovation is the fundamental factor behind theeligyment and renewal of firms, markets,
regions, and entire economies. According to Schueng@934), an innovation can be a new (i)
product, (i) production technology, (iii) markéty) organization, or (v) input. We focus on the
first three types of innovation, since they usualiystitute the majority of innovations. Similarly
to production and economic growth, innovations ate/ays unevenly distributed across
countries, regions, as well as across localitighiwiregions: Spatial differences result from the
unequal attributes of each location. Consequerbhansson (1998 a) calls such attributes
location attributes For each type of economic activity, one can idgmertain combinations of
location attributes that support it better thareottombinations. Some location attributes are gifts

of nature, while others are created by investmienphysical and human capital with low spatial

! Since people and firms are highly concentratespimce of course we would not expect innovationetwamdomly
distributed across space. The problem is that vesl ree priori to formulate a null hypothesis abouhatvwould
constitute an “even distribution” (see Ellison &@ter, 1997; Duranton & Overman, 2005).
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mobility. Still others are the result of the belmvof economic agents with spatial preferences,
such as households or firms.

Standard economic theory has devoted little attento regional differences regarding
location, innovation, productivity, and growth. Rasch with a regional focus has therefore been
forced to create its own platform and conventiombjch specify relevant and challenging
research problems. It is possible to identify &sejanized research program in Sweden, which
is based on the work of economists, geographersoémel regional scientists since the early
1950s. The inspiration for that research programksh®dack to the interwar period and the
contributions by, in particular, Ohlin (1933) andl&hder (1935) (Johansson, 1998 a). One
economist and regional scientist who has playedndral role in the research program since the
1970's is Borje Johansson. This introductory chapies as its main purpose to provide an
overview of his engagement with - and contributidos- the research field within spatial
economics that deals with innovation, regional sgeation, and dynamic systems of functional
regions.

One way to understand and analyze innovation psesess to study the increased
formation of economic networks among producerscentractors, and buyers of final products
(Johansson, 1990 b; Johansson and Westin, 199dh &tworks consist of nodes and links
(Karlssonet al, 2005). Johansson (1991 b) outlines some of thddmental elements of the
emerging theory of economic networks by providing economic model which explains the
creation of linkages and networks, and which aldengpts to explain the durability of such
relations. The network approach recognizes the rtapoe of repeated mutual investments in the
links that connect customers and suppliers (Joloand®90 a; Teubal and Zuscovitch, 1994).

Investments in links between suppliers and custermsrate and expand networks. The

amount of investment that is required to estaldistl strengthen a link between two economic
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agents is a negative function of the existing &fés between the two nodes and a positive
function of the spatial friction. The dominant flswf a specific product or type of information
will use links, which have the most appropriaterilagtes, while at the same time being
constrained by barriers and other types of friction

The links in an economic network must be analyzednmamobile capital goods, which
have incurred sizable sunk costs. Existing linkagesefore impose rigidity and inertia on firms’
interaction patterns such as trade flows, deligedkcurrent inputs and capital equipment, and
exchanges of technological knowledge. Normallyin& between a supplier and customer will
not be broken unless a new supplier can offer ainput, which is clearly superior to the current
input, since the new supplier has to overcome tin& sost advantages of an established link.

Emphasizing the network aspects of the economlgerahan using the traditional price-
oriented view of the market, implies that link dittes increase in importance relative to node
attributes as explanations of trade patterns, cermetworks, spatially distributed production
networks, and innovation networks. The archetypicaddel of a market economy with
independent actors, in which a quantity of a prodsdought from the seller who offers the
lowest price at the point of delivery, focuses iway upon production costs in nodes and, rarely,
if at all, on transport and transaction costs. Thuslisregards the dynamic interplay between

market actors, which is not only typical of the Redrbut also shapes its development trajectory.

2.1 Innovation networks

Innovations never occur in splendid isolation. éast, it is natural to describe product

development and renewal of production processesragural part of the interaction between a
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firm and its customers and suppliers through isg@mer and supplier networks (Johansson, 1993
a). As part of its research and development, a &ilso buys R&D results and knowledge support
through its network of knowledge channels. The opputies for an individual firm to improve
its production process are dependent upon the wonslifor buying new equipment and new
knowledge from the suppliers in the firm’s supphetwork.

Suppliers of new techniques and sellers of new pment frequently try to use
established economic networks as a means to apoemstial technology customers (Johansson,
1991 b). This is why networks within large corpaas often function as arenas for innovation
diffusion (Karlsson, 1988). Established networkwvenawo distinct roles. First, the seller of
technical systems and production knowledge musplguproducts, which are either designed
specifically for each customer, or which can bepaeih to fit the demands of the buyer. Hence,
the seller needs existing links as channels throughbh it is possible to find customers, who also
have sufficient purchasing power to pay for theessary customization. One should emphasize
that the customers are, in fact, carrying throdgkirtown innovations — although a lot of imi-
tation may be involved. Second, the delivery of reuipment and installation of new systems
are processes that frequently take a long timeeidopn and require frequent interactions
between the delivering and receiving firms. Bothtipa need a reliable link for their co-
production, which may include joint development éeaining

Firms also receive knowledge about how its produaight to be redesigned trough
information from their customer networks. In adaliti many firms have specialized knowledge
links, which were created to generate better carditfor research and development within the
firm. Thus, we can talk about innovation networks @ sub-structure of a firm’'s general
economic network. Of course, the strength of tm@wation network varies among firms due to

factors such as size, age, and industry.



We may combine the above observations into a madeinnovation behavior in

economic networks:

1. Established networks for economic interaction ampdrtant vehicles for the diffusion of
technological solutions. The delivering and reasgvparties make contact via direct and
indirect links in such networks. The networks tlere facilitate the transmission of
knowledge. Networks may play this role regardldgheir initial use and rationale.

2. The ability of a firm to improve its production,stiibution and other techniques depends
on its capacity to build new links to suppliers kafowledge and equipment. Network
formation is equally important for a firm that si¢o establish cooperative ventures with

other firms in order to renew and develop products.

Knowledge plays a critical role in innovation preses. Karlsson and Johansson (2006) argue

that it is meaningful to make a distinction betwéaree types of knowledge:

1. Scientific knowledgeonsists of basic scientific principles that camnf a basis for the
development of technological knowledge.

2. Technological knowledgeomprises implicit and explicit blueprints in tfeem of inventions
(or technical solutions) that may be transformeéd mew products or production processes.

3. Entrepreneurial knowledgeonsists of economic knowledge about potentiallgfifable

entities such as products, business concepts, tsatkestomers, and suppliers.

The different types of knowledge flow from “sourtés “sinks”, using links in different types of

knowledge networks.



2.2 Knowledge “sources” and knowledge “sinks”

Links that connect nodes are the conduits for flowsetworks. The direction of a flow is always

from a “source” to a “sink”. If the flow represends economic transaction, the “source” is a
supply node while the “sink” is a demand node. ¢tecepts “source” and “sink” include but are

not limited to “supply” and “demand,” and are gaestarting points for analyzing transmissions
of knowledge and experiences among individualsammations, and over space.

Scientific knowledge is disseminated in open sdienmetworks with universities and re-
search institutes as permanent “sources” and witinses, conferences and scientific publications
as links to the “sinks”, which are students anckrsitsts as well as firms that are interested in
transforming scientific knowledge into inventionmsdannovations.

Technological knowledge includes knowledge abouidpction methods as well as
technical solutions about the design and constmctf goods and services. Technological
knowledge usually differs from scientific knowledge that intellectual property rights in the
form of patents and copyrights prevent generalafiske knowledge. This implies that new tech-
nological knowledge is traded for a price or -hié knowledge-creating firm decides to use it as a
strategic resource — is simply unavailable.

As a technology “sink” we can imagine a firm with iatention to start new production or
to improve on its current production methods. Token#his possible, it needs two types of
technological knowledge: (i) knowledge about alative designs of the planned product, which
is the same as knowledge about product outcomdgjipknowledge about available production

technologies or processes for producing the product



There are many “sources” of new technological kmaolge. They include the firm’s own
experiments, surveys of and contacts with customergation of other firms’ technological
knowledge, purchases of patents and licenses, gmpla of other firms’ employees and new
university graduates, as well as in some casesinduespionage.

Technological knowledge is transmitted from “sosfce “sinks” in three ways: (i) as
individuals (human capital), (i) as books or sdte (information) (iii) and as equipment
(physical capital).

When new technology is embodied in individualshtextogy transfer takes place when
individuals move from one organization to anotherwhen individuals from different or-
ganizations come together in face-to-face meetinjier technological knowledge has
“matured,” knowledge workers may codify and transfdy using drawings, software, and texts
or by structured education. When firms buy patemd licenses, they buy codified knowledge.
The third form of technology transfer emerges wigerirm buys physical capital such as
technical equipment or machines, which embody remlirtological knowledge. It is not unusual
for technology transfer to be a complex processchvimay involve a combination of hiring
individuals which embody critical human capitagiting, acquisition of patents, and acquisition
of capital goods.

The third type of knowledge — entrepreneurial kremgle — is also critical for innovation
processes. It includes knowledge about the demamprbéducts with varying characteristics and
the willingness among customers to pay for suchdyets. Entrepreneurial knowledge also
includes knowledge about competitors such as themtegies to attract various types of
customer. The “sources” of knowledge are custorardscompetitors, both actual and potential.
The links are whatever connects a producer withciistomers and competitors, such as

information and transport networks.
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Inventions and innovations are acts of credtidgth elusive ultimate causes. It is difficult
to go beyond the distinction between inventions iandvations. An invention is the solution to a
technical problem. To transform the invention iatoinnovation it is necessary that the innovator
expects the technical solution to be economicaibie. Economic viability is determined by
production costs (including development costs) aedenue generated from the potential
customers. Innovation processes often involve abooation of developing new production
methods and new product characteristics. Howekiergtare innovations that only introduce new
production methods for producing existing produethout any new characteristics, and there
are also innovations that only concern the intréidacof new product attributes with negligible
process innovation.

Maillat, Crevoisier & Lecoq (1993) distinguish bet@n three types of product
innovation. The most modest as well as the mostoomtype entails the incremental addition of
new elements to an already existing product. Ia daise, the aim may be to make the product
more reliable and versatile. A transformation o thnctionality of the product implies a more
far-reaching product innovation. Now the product owoly fulfills the needs of customers better,
it offers new and unexpected functions. Most rddaca those innovations that not only create
new functions but also new markets.

During the post-war period, many studies have aeaythe innovation intensity of firms
by measuring their patent frequency. These stuui®e been conducted even though there is a
general agreement that patents only reflect a gpaatlof all innovations. One question that has
interested many economists is the extent to whehnmarket and developments on the demand
side stimulate product innovation, and to what eixtbe internal forces within companies to-

gether with the technological conditions for eacbdpict group generate new products. A large

2 The same is true of new scientific knowledge.
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study by Scherer (1984) relates patent frequertoidy the size of the market for a firm, (i)

differences in technological opportunities for drént kinds of goods, and (iii) the renewal
readiness of the individual firm. In Scherer's gstutie market explains a little more than 40
percent, technological opportunities explain ab80t percent, and the individual renewal
readiness explains a little more than 10 percethi@#ariability in patent frequencies.

Energy and skills in knowledge “sources” and knalgke “sinks” govern the diffusion of
technological knowledge (Johansson, 1993 a). Ttiesthn of knowledge and technology does
not only depend on the volume and intensity of flesv from the knowledge “source”.
Technology transfer also results from the demaanh fthe knowledge “sink”. The implication is
that innovation networks primarily contain linkstiween strong knowledge “sources” and strong

knowledge “sinks”.

2.3 Cost and innovation of product characteristics

It is common in analyses of innovation and techgypldiffusion to make a schematic distinction
between innovations that focus on improving praoidmctechniques (i.e. process innovation) and
those that focus on improving existing productsntnoducing totally new products (i.e. product
innovation). Conventionally, process innovation ates all changes of production techniques
that are used in the production of a given prod@uetgiven firm. However, the term process need
not exclusively imply a narrow conception of teclugy but may also imply “non-technological”
activities in a firm (Fischer & Johansson, 1994hisTmore inclusive interpretation of “process”
corresponds to its use by Nelson and Winter (198Bgy argue that a firm embodies a set of

interdependent production routines, which combi®tm a complex process.
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Nelson and Winter's definition implies that a complproduction process includes the
following sub-processes: (i) distribution, (ii) phaction, (iii) routine design and construction, and
(iv) management, administration and commercialvaes. Improvements to any of these sub-
processes are process innovations. They primagigr to changes that lead to more efficient re-
source use, which, for example, reduce productiodigtribution costs. In such cases, process
innovation equals cost-reducing technical changes.process innovation also includes those
changes in the production processes which increggeduct’s quality and reduce the proportion
of defects, while preserving the original functiaighe product.

Process innovations are therefore all innovatibas @re not product innovations. What is
then a product innovation? To answer this questienneed a systematic way of describing
products. Lancaster (1971) offers one such apprddehsuggests a product description, which
specifies the various attributes that characterthe product. He calls the attributes
“characteristics” and assumes that it is possibleneasure the quantity of each such product
characteristic. As a consequence, each good oiceebecomes a specific combination of
characteristics. Lancaster’s approach is closdbted to Schumpeter’s analysis of innovation.
Schumpeter (1934) treats innovation as the re$altppocess of new combinations.

When a firm develops a new capital good, we catngdigish between two cases. In the
first case, the firm intends to use the good itselfl will for that reason attempt to prevent
competitors from learning about it. In the secoasde; the firm will market the new good with the
goal of making a profit. The goal is thus to firelmany customers as possible with a sufficient

willingness to pay for the new capital good with various attributes. In this case, the firm has
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made a product innovation. When the buyers of tee capital good start using it in their
production process they are making a process irinova

A need to cut production costs usually causesma'diefforts to improve its production
process. This need is most obvious and persisntpfoducts that are exposed to price
competition from rival producers. The impetus topiove the efficiency of the production
process recurs every time a competitor has sucdaeedmproving its production methods, and it
also recurs at the onset of each cyclical downturn.

The ability to manage continual improvements to preduction process requires a
continuous supply of new technology in the forrmefv technological knowledge. This includes
imitating rivals, taking up suggestions from comants and suppliers, and adapting information
that have been gathered through the firm’s intgpergal and inter-regional innovation networks.

We should also note that there are interdependeroétween product and process
innovation. For mature products, there is oftenhai@ between old and new production

processes, but new products normally require n@auymtion processes.

2.4 Innovation at the industry level

At the industry or sector level, economists studihiproduct and process innovation as entry and
exit processes (Johansson, 1987; Johansson andoetgll982). This approach builds on an
important insight in Schumpeter’s theory of economeévelopment, which is that the original

entrepreneurs receive a premium in the form oftgrearofits for being pioneers (Schumpeter,

% This implies that product innovations in one indy®ften show up as process innovations in onseweral other
industries. What is a product or a process innowatiepends upon the perspective taken in the asalysthe case
of consumer goods there is normally no need to rniaikeype of distinction.
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1934). This “extra profit” to innovators is a temmayy monopoly, which results from the specific
knowledge that they do not (yet) share with thempetitors or only share with a few of them.

Irrespective of whether one assumes that such atioms occur continuously or
continually and irrespective of the character @ itmitative diffusion process, one should expect
an uneven distribution of productivity and profagmong the firms in an industry. We should
expect pioneering entrepreneurial firms to earraigreprofits and have greater productivity than
their imitating followers. Empirical data confirmhat economic rewards are “Schumpeter-
distributed”, and that such distributions have arabteristic form (Johansson and Marksjo, 1984;
Johansson and Stromquist, 1981). Moreover, not dols the general form of such reward
distributions persist in each industry, but thecdipeparameters of the distributions exhibit long-
term stability.

For innovations among firms in an industry, it mspiortant to observe that innovations
appear in two distinct forms: each firm may renesaproduction technique, but it may also adjust
its old technique in order to develop new produCGise may use Lancaster’s (1971) approach to
analyze the effects of introducing new productss [hossible to combine the substitution of new
for old products with the dynamic substitution ofwn for old production techniques. The
dynamic processes of entry and exit generate s$peditributions of process and product
vintages that are associated with observable peofd productivity distributions. Different
assumptions about the entry and exit dynamics gémelifferent forms of the productivity and
profit distributions in an industry. Product chasgeith logistical substitution processes explain
the steepness of empirically observed productiamyg profit distributions. In the absence of
product evolution, technical change generates mtodty and profit distributions, which are

quite flat.
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3. Regional Specialization

In the previous section, we analyzed innovationcesses from the perspective of the firm,
without considering the fact that innovation preess tend to locate in certain regions, in
particular, large urban regions. In this sectios,twrn to the question of which factors determine
the specialization of regions. Before consideringse factors, however, we need to consider
what a region is.

In a functional economic region, one can identifie or (often) several spatial economic
nodes, for example population centers, which playsitfrastructure networks and established
economic interaction networks jointly connect (Judson, 1993a). Of special importance are
labor market networks, where the links between eyg#s and employers create a tentative
structure. Every employment relationship presupp@seontract, which also (indirectly) connects
a dwelling to a workplace. A region’s accessibilggtterns decide how these contract links
generate geographically contiguous labor market@onbus sizes.

The links in the labor market constitute one of gnaatworks, which integrate a regional
economic system. Another such network is the comeation network which job-seekers use to
find suitable jobs and employers use to find waskaith suitable skills. A functional economic
region becomes an integrated economic system throlug interaction, which takes place in
established networks and includes communicationisaa-making, and distribution of goods
and services. A functional region has greater ntglof production factors within its interaction
borders than with areas outside. Commuting andthlér forms of interaction, even within
functional regions, give rise to interaction costhe size of these costs determines the spatial

extent of the region.
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The heterogeneity of natural conditions and histridevelopment paths means that
functional regions differ from one another in theconomic milieus, and thus offer dissimilar
conditions for economic specialization. The reglog@onomic milieu comprises those location
attributes that are durable (fixed or slowly chaggj that the individual firm cannot control, that
are not traded other than as land attributes, &atl influence firms’ production activities

(Johansson, 1998 a).

3.1 The infrastructure as a set of durable location attributes

A special type of durable location attributes iattpart of the built environment in a region that
gualifies as material infrastructure. The matenmditastructure is durable capital that generates
location attributes services, which influence tlegional economic milieu (Johansson and
Snickars, 1992). It comprises three parts: netwaolles convey people, goods, and messages;
facilities that supply public goods; neighborhodiaist provide access to housing and workplaces.
Johansson (1991 a) maintains that one may envikagefrastructure as a landscape of interac-
tion possibilities for resource flows as well atempersonal and inter-firm contacts.

Infrastructural changes are slow in comparison hih fast adjustments of most social
and economic activities, which mean that in thertstesm the material infrastructure provides an
arena for rapidly changing social and economic gsees. The material infrastructure supplies
services to a collective of users, but the spati&nt of the services is limited. It satisfiedemtst
one of the three following criteria (Johansson &mickars, 1992): polyvalence; inter-temporal

consistency; a systemic or network function thategates accessibility.
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It is also possible to identify a non-material @l infrastructure that consists of
collective, durable, and relatively immobile locatiattributes, for example agglomerations of
human capital and regional institutions (Anderssi®85). For both the material and the non-
material infrastructure, the slow time scale iseaial. The durability of location attributes
implies that the allocation of other more mobilegurction factors has sufficient time to adjust to
persistent spatial differences (Johansson, 1998 a).

Johansson (1993 b) recognizes that the materiedsiméicture, with its associated net-
works, functions as a set of systems for econontaraction. He claims that the development of
prototypes, the adaptation of novel products, &edroutine processing of mature products each
constitutes a distinct type of activity. Each sigbe has specific interaction characteristics and
needs. Thus, each type demands particular combnsaf infrastructure attributes from its
regional economic milieu..

A network is an infrastructure, which facilitategdraction within and between regions.
The interaction between intra-regional and intgioeal networks determines the long-term
evolution of spatial economic systems (Johanss883 1b). Intra-regional networks make it
possible for economic actors to benefit from thexpnity of dense urban structures and to
develop and restructure interpersonal networkshSievelopment and restructuring of links
between economic partners and between buyers datssmonstitute the most basic mechanism
for the evolution of every market. These link-simgpactivities are almost exclusively hosted by
urban environments with suitable infrastructureilaites (Johansson, 1989 a). They are in-
vestments in more or less durable links for commation and the exchange of information and
knowledge, where the formation and maintenancehef links require personal face-to-face
contacts. Frequent contacts require appropriata-negional and, in particular, urban infra-

structure. Such infrastructure combines accessibililocal networks with a dense environment
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of meeting places and multi-purpose facilities. Aductive urban economic milieu offers a
variety of opportunities for personal contacts agopeople with diverse experiences,
competences and skills (Johansson, 1993 b).

In a city with general and polyvalent charactecstimaturing activities often migrate to
peripheral parts of the city region, while new aties benefit from a central location. Production
that benefits disproportionately from a certainalii@n can force out other activities by offering
higher land rents. In this way, new and alert ecoig@actors can use the same infrastructure over
and over again. This implies that the market daesneat the infrastructure as a sunk cost. The

urban infrastructure instead displays “hotel attté#s” (Johansson, 1993 b).

3.2 Regional economic milieus and the economic specialization of regions

The dynamic processes that over time reshape anfsggconomic milieu are driven on the one
hand by external forces, and on the other hand dpysament, development and investment
processes within the region. The dynamics of thweeesses are often extended in time, due to
the inertia associated with the transformationegfional resources. This inertia gives functional
regions their identity and implies that their ecomo structure only changes gradually and at a
slow pace.

The economic milieu of functional regions influea@conomic agents and their behavior

in three ways:
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* The production capabilities of regions differ begéweindustries. This implies that a
specific set of infrastructural location attributedgluences the productivity and cost
structure of firms in a non-uniform fashion. (Jobson, 1998 &).

* The attractiveness of regions regarding differantividies, for example the in- and out-
migration of households and firms, and the expansamd contraction of firms
(Johansson, 1998 a).

e The innovative capabilities of regions, such as treation of new knowledge,

inventions, and innovations.

Regional scientists have employed two types of nsobeexplain location patterns and regional
specialization, which both can be extended to skeldynamic change processes. The first type
consists of models with a central place system.tt@eplace models focus on demand-driven
specialization, in the sense that regions thataaigee and dense can host a richer variety of output
than smaller and sparser regions (Beckmann, 1%¥88%; ITinbergen, 1967). In such models, it is
the size of the set-up costs for each productdbtdrmines the size a region’s market area must
have for a product. If the market area is too sntladl region will not host the activity in question
At a given point in time, it is possible to idegtiproducts, which are only produced in those re-
gions where the regional demand is large enough.

The location advantages offered by a region’s egopaanilieu may also determine its

specialization. Location advantages are relativaratteristics of regions. It is only possible to

* In Johansson (1993 c), a quasi-dynamic model jdiepto estimate how the economic milieu in mupadities
influences the production in different manufactgrimdustries (See also, Johansson, et al., 1991gn3son and
Karlsson, 1994; Forslund and Johansson, 1995).
® The study by Holmberg & Johansson (1992) indiafer example, that service sectors, such as shie
transportation, consulting and financial services aoncentrated in municipalities in which the @sfructure
facilitates interpersonal contacts and mobility.
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evaluate a region by comparing the location adym#aoffered by different regions. Every
functional region’s profile of location advantadess its basis in the region’s relative supply of
resources. Lasting location advantages can onliwealérom resources that are immobile and
change slowly. This builds on the assumption the possible to classify economic adjustment
processes according to their speed (Johansson; 18B&nsson and Karlsson, 1987). Johansson
(1989 b) presents results from mathematical mooketbynamic systems, with the aim of iden-
tifying the importance of separating processes dlparate on significantly different time scales.
The formation of a network infrastructure and natwitows constitute, a slow and a fast process,
respectively.

In the second type of model — location advantagdeiso- the relative supply of trapped
resources determine the specialization pattermeg@bns in a multi-regional system (Johansson
and Karlsson, 1987; Johansson, 1997). The assumpfidrapped resources has long been
important for explaining regional specializationdamnade within a Heckscher-Ohlin framework
(Ohlin, 1933). Certain economic activities use ratvesources, which producers have to extract
or harvest within the region of production. A stardl location advantage model will predict
where, among available regions, such resource ptiotuwill take place (Moroney and Walker,
1966; Smith, 1975). Location advantages are natdanto the spatial distribution of natural re-
sources, but also include various localized (egianally trapped) non-land production factors,
such as infrastructural and human capital. Theseurees are not as immobile as natural
resources but their potential relocation (“speedd)fistment”) is slow relative to other economic
adjustment processes.

A starting point for analyzing how location advagea influence regional specialization is
that at each point in time, the various types apped resources are unevenly distributed over

functional regions. Moreover, certain trapped reses are highly concentrated in functional
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regions with specific characteristics, such asrtpesitions in networks for communication and
transportation. If we assume that the spatial dgmdicertain trapped resources is changing at a
much slower pace than technology, it is possibde¢ ghtechnological change induces a relocation
of production and a corresponding change in intggoreal trade patterns. As a conseguence,
slowly adjusting resources govern the emergenaeeof patterns of regional specialization. The
structural economic development in a system of tianal regions is the outcome of various
interlinked adjustment processes that operateffaerelnt time scales.

Both the central place and the location advantggwoach stress the role of durable
regional characteristics. Central place models goon the accessibility to local and external
markets, while location advantage models focusumalile trapped characteristics. Nevertheless,
both these types of traditional models have limigagblanatory power. If we assume durable
regional characteristics as the only explanatiotrafe patterns, it becomes impossible to explain
why regions that produce an almost identical segaufds trade with each other. The traditional
approaches are also unable to explain how the bmhaff economic agents may change the

specialization of regions.

3.3 Spatial transaction costs and endogenous specialization

By combining assumptions about internal market migdés, increasing returns and spatial
transaction costs, Johansson and Karlsson (200dyider a framework for analyzing the

endogenous specialization of functional regionsthBoternal and external economies of scale
can generate increasing returns. External econoofiescale (i.e. agglomeration economies)

consist of localization economies and urbanizatemonomies. Localization economies are
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specialized external economies of scale, and amenan in both large and small functional
regions. An abundance of general positive supplgrezlities cause urbanization economies, and
they are therefore associated with large urbarorsgiVernon, 1960).

While large regions can specialize in diversityhalisson and Karlssoibid.) argue that
localization economies provide an opportunity foral and medium-sized functional regions to
develop competitive specialization clusters, eveough the internal market potential of such
regions is much smaller than that of a large melispThey therefore elaborate on the role of in-
ternal and external scale economies in combinattim product-specific spatial transaction costs
in the economic development of small and mediuraesiznctional regions.

Spatial transaction costs comprise both transpont@nd general transaction costs, which
vary with the geographical distance between salher buyer, and the properties of each specific
spatial interaction link. Using the two concepts fahctional (urban) regions and spatial
transaction costs as their starting point, Johansand Karlsson employ the following

assumptions in order to generate a framework falyamg endogenous regional specialization:

1. The overall pattern of spatial transaction costardes functional regions. For contact-
intensive transactions, the spatial transaction leegl is much higher across than within
regions.

2. A region’s population size and total purchasing powletermines its internal market
potential.

3. Internal and external markets make up the totaketgvotential of a functional region.
Networks for trade and other economic interactiomsnect each functional region to its

external markets. The interaction intensity varaesoss such networks, and makes it
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possible to identify a hierarchy of sequentiallyleming transaction areas for each region,
so that transaction costs rise in a stepwise seguen
4. A region’s location of activities and specializatics a process, which is influenced by

two basic conditions: technology and scale effeantst durable regional characteristics.

Using this framework, Johansson and Karlssdnd.) explain internal and external scale
economies theoretically, by showing how these phmma combine and interact to generate
cumulative specialization processes in functiorgjions. In particular, they focus on the spe-
cialization of small and medium-sized regions. Asightful contribution is their development of
the spatial transaction cost concept, which isrdggdefor understanding both the specialization
opportunities of regions of different sizes andlesdtrmsed specialization. In relatively small
regions, they show that the development of locabnaeconomies is indispensable in the absence
of natural resource endowments.

Combinations of three phenomena cause externa sf@cts: specialized labor markets,
specialized neighborhood firms, and informatiorllepers. The first two phenomena give rise to
intra-market effects, whereas information spilleve@mong firms are collective extra-market
effects. They also illustrate how it is possibleotder contact-intensive goods and services with
respect to their dependence on the size of thenaitenarket potential. Generally speaking, the
flow intensity of long-distance inter-regional teadirops discontinuously at the borders of
affinity-classified transaction areas, where suatdbrs act as affinity barriers.

It is important to observe that spatial transactiosts do not remain constant over time. A
general development path is the seemingly unliméeténsion of markets until they become
global. Two network phenomena explain this (Haekeal, 2004): The first phenomenon, which

usually involves multinational corporations, is tevelopment of economic links that allow
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transactions to be carried out over long distangeseduced cost. The second associated
phenomenon is the development of networks for cgingeinformation, services, goods, and
people. The evolution of such networks reflects itiors of making transactions less distance-
sensitive (Andersson, 1986).

External economies play a key role in current explimns of location advantages and
regional economic specialization. However, theditere is not always unambiguous in its use of
this concept. Johansson (2005) suggests thatpibssible to avoid such ambiguity by making
three distinctions: the “source” of the externaljproximity versus network externalities); the
economic nature of externalities (pecuniary versi-pecuniary externalities); and the

consequence of the externalities (efficiency vedaielopment externalities).

3.4 Combining Resource-based and Scale-based Models of Regional

Specialization

The discussion of regional specialization in thecpding sections has focused either on resource-
based or scale-based specialization. However, Halgnet al. (2003) show that it is possible to
combine resource-based and scale-based assumipiioras integrated theoretical framework of
endogenous regional specialization and growth. Tdehis for each sector in the regional
economy by associating resource-based advantagiesnput-market potentials and scale-based
advantages with customer-market potentials. Inpartket and customer-market potentials tend to
vary with the economic size of functional regiomfis makes it possible to combine resource-

based with scale-based regional specializationgaoth processes.
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Modern resource-based models emphasize the suppiyowvliedge-intensive labor as a
primary specialization factor. Thus, Holmberg et (@id.) focus on the interaction between
population changes and the development of econ@uiiwity in functional regions, paying
special attention to the knowledge intensity of thbor force. This includes labor location
dynamics relating to housing and job opportuniiesvell as the supply of household services. A
major concern is to combine two conflicting assuomd, which are that (i) people follow jobs
and that (ii) jobs follow people.

Holmberg et al. ibid.) assume the self-generating processes that chesmjenal
specialization over time to have the form of inegyendent dynamic processes that involve eco-
nomic activities and the population size. The #tare contains a number of empirical models
that emphasize the exact form of the dynamic iegeeddence (Mills and Carlino, 1989;
Holmberg and Johansson, 1992; Johansson, 1996).

In this theoretical framework, the infrastructuoe interaction functions like an arena that
links resource-based and scale-based models an@gpecialization. The market potential of a
firm refers to its accessibility to customers amgut suppliers, including suppliers of labor
services. The infrastructure facilitates the depelent and growth of the market potential as well
as its densify The location factors for households include asibélity to jobs, household
services, and amenities. Again, the same infrastredelps to create accessibility and density. A
basic idea in this approach is that not only praisicfrastructure but also market potentials are
slowly adjusting variables.

Holmberg et al. (2003) illustrate how a set of selhforcing processes contributes to the

growth (decline) of the market potential of a regtbat is experiencing a process of endogenous

® A number of recent empirical studies illustrate tmportance of “economic density” in functionagjiens (Ciccone
& Hall, 1996; Johansson, 1996; Johansson, Strom&ufderg, 1998; Karlsson & Pettersson, 2005).

-26 -



change. The development of firms interacts withdbeelopment of customer-market potential,
input-market potential, and labor-input market ptitd. Households interact with job-market,
housing-market, and consumption-market potentidlee input-market labor-input-market
potentials are core variables in resource-basecelnad regional specialization and growth. The
customer-market potential refers to the opportesinf firms to benefit from both internal and
external scale economies. The job-market poteistialmeasure of the friction households with a
given location face when they search for jobs waitceptable commuting conditions. A
combination of large job-market and housing-marlettentials increases a household’s
opportunities of finding an efficient match betwatnjob and housing locations. The size of the
consumption-market potential determines the oppdrés for households to benefit from variety
in consumption.

What can these self-reinforcing processes look?IRée can imagine a functional region
whose market potential has increased due to impmewés in the transportation infrastructure.
This will stimulate firms with internal scale ecanms to locate in the region and existing firms
to expand their activities. In-migration of firms the region and expansion of the region’s native
firms will increase the market potential of the iceg generating further in-migration and
expansion. As production grows, the cost per uhuput falls, due to scale economies. This
allows the price of interregional exports to fathich stimulates growing export flows. In such a
process, the external market potential grows d&meef the total market potential.

When firms with similar activities locate and exgdan the region they generate external
economies, which induce more firms in the samestrgiuio locate and expand in the region. A
growing demand for inputs stimulates input supplier locate and expand in the region as long
as their deliveries are distance-sensitive, whicturn stimulates the in-migration and expansion

of customer firms. A growing demand for inputs sases the opportunities of input suppliers to
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take advantage of their internal economies of staie also to develop their own external
economies. When the internal market potential egpahis may induce falling output prices,
which in turn further stimulates exports to othegions. In this way, the external market po-
tential increases its impact on the cumulative ghatnajectory. The demand from export markets
may also by itself generate self-reinforcing groibhansson and L66f, 2006).

What about the location of labor? The assumptior e that functional regions with
attractive location characteristics for consuméntset households, especially households with a
lot of human capital. A region’s attractivenesseatggs on the infrastructure, which comprises the
region’s housing market and the accessibility frdwellings to the supply of household services,
the supply of amenities of various kinds, and jgipartunities (i.e. to household market
potentials). This implies that regional labor maskmust increasingly adjust through a process
where firms follow the location of the supply obta, rather than the opposite.

The location of households and jobs form a setifogcing dynamic process. The process
is affected by the formation of regional infrastiwre, which gradually improves or deteriorates,
from the economic actors’ points of view. Naturalllge job-location process partly shapes the
economic milieu. However, the assumption is that itifrastructure changes at a much slower
pace than the location of jobs. In the short ruis therefore possible to treat the infrastructural
characteristics as approximately fixed. The sanguraent applies to the relation between
location characteristics and the dynamics of hooiselocation. The overall regional change
process is dynamic in that jobs and households alytadjust to each other. This formulation is
in sharp contrast to the well-known export-base @hodccording to that model, economic
activities have fixed locations while the labor glypof households adjusts to the demand for

labor through a process where households follow.job
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3.5 Economic specialization in small and large regions

When analyzing a functional region and its locaalvantages, it is useful to make a distinction
between two dimensions as in Table 1. The tablaligigts the differences between large and
small regions, and therefore their specializatipparstunities. A region with a clear and narrow
specialization is quite different from a region ttHzas a diversified economy with many
specializations. Smaller regions may rely on thailakility of a particular natural resource, on
economies of scale, or on localization economidsichvare always combined with a limited
intra-regional market potential. In small regioti&e material and non-material infrastructures are
less general and diversified than in a large regi@eonomy (Johansson and Karlsson, 1990 a).
According to Marshall (1920), localization economderive from a pooled market for labor with
specialized skills, the provision of non-tradedutgpof a collective nature, and spillovers of
entrepreneurial and technological knowledge, wituah spread more easily in a local environ-
ment.

Localization economies may develop when firms vetmilar activities locate together,
whereby they form a “cluster.” This implies thausier formation is a cumulative process
(Johansson, 2006). At each point in time, one neglyae a static cross-section of co-located
industries and firms. It is common to interprettsdgcation patterns as equilibrium outcomes.
However, it is also possible to conceive of suchr@ss-section as a momentary image of a
dynamic process, where an attractor drives the mdigg®a and where this attractor may have
(implicit) equilibrium properties.

A small region can specialize in the exploitatidnnatural resources (to the extent that

they are available) and in the development of dtdidnnumber of industries serving distant
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markets. If it is successful in harnessing its tmcaadvantages, one or a few specialized clusters

may emerge. Early phases of cluster developmeen @ftiild on notable innovative successes.

Table 1 The infrastructure of functional regions

Demand conditions Supply conditions
Intra-regional Intra-regional accessibility to Intra-regional accessibility to
infrastructure e general customers » labor with varying skills
» specialized customers e natural resources and
* purchasing power amenities
* housing and consumer
services
e producers in different in-
dustries
* knowledge resources
Inter-regional Inter-regional accessibility to Inter-regional accessibility to
infrastructure e general customers e suppliers
e specialized customers e competitors
e purchasing power * knowledge resources

Large and dynamic urban regions offer agglomerammomies which provide a creative milieu
(Andersson, 1985), a diversified supply of produsenvices, a diverse supply of human capital,
as well as intra-regional and inter-regional infatimn flows. For the most part, large urban
regions offer a more diverse supply of markets thiaaller regions (Hacker et al., 2004). This
reflects differences in geographic transaction £@hong goods and services. Profit-seeking
firms cannot supply distance-sensitive goods orises in functional regions where the demand
is too small to cover fixed costs.

The theoretical background is as follows: Diversitythe set of regionally produced
consumer goods or producer inputs can yield exteso@e economies, even if all individual
competitors and firms earn normal profits. The $iZ@ functional region in terms of aggregate

purchasing power determines the number of speetlibcal consumer goods and producer

-30 -



inputs, given the degree of substitutability amtimgy specialized local goods in consumption and

among specialized inputs in production:

“A larger city will have a greater variety of comsar products and producer inputs. Since the
greater variety adds to consumer well-being, iofes that larger cities are more productive, and
the well-being of those living in cities increasash their size. This is true even when all firms i

these cities earn a normal rate of profit.” (Jolsansand Quigley, 2004, 170)

There are two well-known models, which deal witle tadvantages of a diversified urban
economy. The first model focuses on urbanizati@nemies in general such as consumers’ taste
for variety and, in addition, the productivity gfecialized production factors. The second model
is quite different: the proximity and linkages dfnis in an agglomeration enhance their
productivity. The perspective is here forward aratkward linkages among economic agents
such as firms.

Thus, large functional region have quite differepecialization opportunities compared
with smaller regions, since the demand for divgrand variety favors location of activities and
households in large functional regions. Large homarkets in conjunction with high
accessibility to external markets enable many lanmdpan regions to develop specializations (i.e.
clusters) in many different industries. Firms ie game cluster may represent different stages in
the production chain and also industries offeringmementary services.

In many large regions, services predominate. Becastheir great market potential,

large regions make it possible also for firms wvaththin” but distance-sensitive demand to find

" However, there are factors, which limit the growftcities. Otherwise, cities would grow continuyud here are
costs which rise with city size, most obviouslyces (space in particular), and some external didstcongestion
and pollution. Also probably, crime rises with cige.
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sufficient demand to earn a profit, even with sabsal fixed costs. Large urban regions are
especially attractive to such firms, which imphatlone important characteristic of large urban
regions, besides hosting many clusters in diffeiedustries, is the diversity of goods and
services offered to consumers as well as to othesf

Another characteristic of large urban regions iat tthey host great concentrations of
knowledge in the form of human capital, both in tbem of labor and infrastructural facilities
such as universities. Head offices of multinatioakporations are nearly always in the
downtown areas of major cities, and so are ofteir tesearch and development divisions. Large
regions are almost always well connected to thbajlair transportation network and — in Europe
and Japan — to high-speed rail networks. Their s&cte global transportation networks makes
large cities attractive meeting places in whiclstelge conferences, trade fairs and the like. Taken
together, these conditions imply that large cibéien perform gateway functions, which means
that they functions as import nodes for new idéagntions, and innovations, which are then
disseminated to their low-accessibility hinterla@adersson and Andersson, 2000).

Most large urban regions have high per capita irexymelative to smaller regions in the
same part of the world. Their relative affluencepli@s a greater-than-average demand for
income-elastic goods and services. Such regiors talsd to host a number of firms that are
demanding customers in their own right, such apitals and high-technology firms with a high
demand for new advanced technology. There is caesgly a large demand for new advanced
products from both consumers and producers.

The demand for new advanced products in large urgions has two implications. First,
there is an especially great demand for importedysts, since most new advanced products are

first produced somewhere else. Second, most laeggons offer good conditions for the
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development and introduction of new products sthege is a spatial concentration of customers
with a sufficient willingness to pay.

We see a general pattern emerging. The largeretfierr is, the better are the conditions
for innovation. And the better the conditions fanovation are, the more dynamic the region
becomes. Of course, large urban regions areeqgatlly dynamic, but there is nonetheless a
strong tendency for the largest regions to be tbstrdynamic in a global sense. The names of
the most successful dynamic regions are well knmwbooth the scholarly and popular literature,
and they coincide with those functional urban ragithat have the greatest aggregate purchasing
power.

Many of these large urban regions have been dynamdcinnovative for a long time.
Still, historically there are plenty of exampleswban regions, which have lost much of their
creative potential. One colorful description of havdynamic region lost much of its innovative
power can be found in Jacobs (1969), where sheidesche fate of Manchester, which for a
long time was the world’s leading innovative miliguthe textile industry. An interesting aspect
of Jacobs’ analysis is that she contrasts Mancheste Birmingham, where Birmingham fared
better because it was less dependent on (standaotizprone) large-scale manufacturing.

We will not discuss any more examples of large mntEgions, which over time seem to

have become less dynamic. Instead, we turn torthi@dem of keeping regions innovative.

4. Regional Dynamics

The international economic system contains largé&apelitan regions, which serve as spatial
focal points (Johansson and Karlsson, 1990 b)mlallscountries, it is common for a single urban
region to develop into the only international gaagwin other cases, several large regions share

the role of being gateways to a system of functioegions. Gateways specialize in importing
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recent ideas, inventions, and innovations. Bedm#sg “sinks” for novel inputs from the world
economy, gateways function as incubators for newdyets. Imports are important stimuli for
product innovation. On the one hand, they may dateudirect imitation. More importantly,
imports may induce the product innovation, botitha form of incremental adaptations of the
design and new complements. Given their dual nadgrésinks” and incubators, gateways are
normally the most dynamic regions in each country.

All gateways coordinate spatial customer netwonksch link a set of peripheral nodes to
the central gateway node. Peripheral nodes ussakygialize in production for export. They
receive information about new ideas and trends ftbencentral gateway node. Export nodes
sometimes have strong linkages to several moreaterddes, including nodes in other countries.
Multinational corporations are especially notalddaxilitators of such international links

Not all large urban regions are gateways, and sgateways have medium-sized
populations. For example, one group of large regigpecializes in large-scale industrial
production for long-distance export. If we take raagshot of a country and its system of
functional urban regions, we can observe how tlfferént regions have acquired specialized
roles in the national and global economy by purgudifferent development paths. The
development path of an individual region is theulesf a dynamic interplay between internal
and external forces. Different paths additionalbvén path-dependent risks and uncertainties,
since some -- but not other -- regional speciabrat may become technologically obsolete or
uncompetitive due to new low-cost competitors iheotparts of the world. At the same time,
accumulated investments in specialized skills,tedpand institutions may create rigidities which
make necessary restructuring both slow and diffidldhansson and Karlsson, 1990 a).

To understand how the regional specializations atterns of interaction change over

time, it is necessary to adopt a time scale thktng enough to accommodate cyclical changes in
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production patterns. The production of most goaakservices evolves through a cyclical pattern
where an initial expansion yields to standardizat@md, in the long run, obsolescence. In the
production of standardized goods, only those fismive that manage to cut production costs,
either through relocation to regions with cost adages or through process innovation. In the
long run, however, it is only through the substtntof new goods for obsolete ones that the
relative wealth of a region can endure (JohansadrKarlsson, 1990 b). Economic development
depends on the pace and coordination of such rénpwaesses. In successful cases, the
expansive phase gives rise to product and process/ations that cause temporary monopoly
profits. Successful innovations not only cause teragy profits but also give rise to long-term
productivity and employment gains. Regions withoatural resource advantages must develop
knowledge advantages to achieve high living stadsdar

In order to observe the product life cycle it i€@ssary to devise a method that can distin-
guish between different products in such a way #deth product has a definite market entry
(birth) and market exit (death), to the extent tiat latter occurs (Batten and Johansson, 1989).
With such a method, it also becomes possible tersmpose individual life cycles that result in
aggregated cycles, which describe long-term econowaves and their associated spatial
relocation waves. Such aggregation generates ageirofllong waves for entire product groups
and technological families. The importance of ttiservation becomes significant when we note
that during recent centuries it is possible toiggtish periods with identifiable technological
shifts. Each such period of restructuring has isifexd the initiation of new product cycles.

What are then conditions for successful innovatieading to a take-off and expansion of
production as well as the initiation of a new pradeycle? The simple answer is that production

must be profitable enough to redirect resources fexisting production, within the region and

-35-



sometimes from other regions. This implies thatregreneurs bid up the prices for land and
labor.

When the prices of production factors increasandirthat produce mature products
discover that they suffer losses even if they ohii@e process innovations. Before long, they face
the choice between terminating and relocating pebdn. Whatever they decide, the result is that
resources become available for newer products. iRadustructural change is a precondition for
a region’s long-term viability.

Even if higher wages induce a flow of labor to theovative regions, the termination or
relocation of older production is necessary in otderelease land to the new, higher-valued, and
thus more efficient use. In addition, improvemetasthe physical infrastructure make an
increased density possible and leads to greatealbaecessibility.

The key point in this section is the importancetted out-migration of mature products
from dynamic, innovative regions for the developtmafboth innovative and imitating regions in
a multi-regional system. In the next section, wdl wiesent two theories, which both offer

dynamic explanations of the location behavior oh8 in a system of functional urban regions.

4.1 Location Dynamics in a System of Functional Urban Regions

The filtering-down theory and the spatial produgtle theory provide alternatives to the neo-
classical convergence theories. They both offeadyn explanations of the location behavior of
firms in a system of functional urban regions, esypig -- in the first case -- a central place
system or -- in the second case -- the concetaation advantage. Both theories assume that the

development of a product or an industry followsguence with an introduction, a growth, and a
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maturation phase, that takes the form of an S-shgpewth curve. The life-cycle perspective

makes it possible to see patterns in the contilycadjusting spatial structure of both intra-

regional and inter-regional development. In patéicuhe life-cycle concept seems to be a useful
device for explaining location dynamics, especiallythe case of inter-regional relocation

processes for new products and industries (AydaR84)® However, we should note that some

activities do not exhibit cyclical behavior. Thesetivities are mainly non-standardizable

activities such as customized delivery of goods seices, where each delivery has new and
individual attributes (Forslund, 1997).

Even if there are many similarities between the tiweories there is also one major
difference: while the filtering-down theory stressthat products and industries filter down
through the system of functional urban regions meaarchical manner from regions with larger
market areas to regions with smaller market ar€éasrfipson, 1969; Moriarty, 1991), the spatial
product cycle theory does not present any simitactshypothesis concerning the spatial
diffusion and relocation pattern as products agel@son, 1988).

Both theories distinguish between the developmédnbew (young) products and the
production of mature standardized products within@uproduction. Both theories further assume
that a high proportion of all new products areiatéd or imitated (at an early stage) in the
leading functional urban regions, with opporturmitgh economic milieus and with substantial
concentrations of knowledge resources (Johanssaln, @006). Non-standard goods and services
comprise customized deliveries as well as younglymts. Firms with such products find it

advantageous to locate in large urban regions wdbd accessibility to diverse customer

8 The continual self-reorganising and evolutiontw global spatial economy at a macro scale canbasanalysed
by applyinng the "new economic geography approdEhjita & Mori, 1998).
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segments, R&D resources, and other suppliers oWlkatge services. Other desirable location
characteristics include a high purchasing powergouatl contact opportunities.

When a product and its market mature, it often bexopossible to standardize its design
and automate its production process. At this stagggroduction depends less on metropolitan
market, making production in other regions possilfl@ relocation or diffusion of production
takes places, it can take many different forms ddekon and Karlsson, 2003). Firms may re-
locate part or all of their production to othericet, but they may also outsource part or all of
their production to one or several firms locateduich other regions. Firms with production units
in several regions may change its inter-regionabkdin of labor. Chain-type firms may gradually
expand production in different regions or franchiseir business concept. In addition, firms in
smaller regions may imitate products developeaiigd urban regions.

According to the filtering-down theory, technicaidademand changes induce firms to
shift the location of the production of existingoducts (or product groups) over time, thereby
transforming the specialization pattern of regiq@amagni et al., 1986). This makes the
filtering-down process both market-driven and tedtbgy-driven. On the one hand,
standardization of products and production may tovath the set-up costs and variable produc-
tion costs. On the other hand, demand may incrdaeeto increasing real incomes, changing
preferences, and outsourcing of activities frommér and households. Consequently, the
production of different products may graduallyeilidown or diffuse downwards in the hierarchy
of functional urban regions. In this way, the filtey-down theory refers to products that spread
from one level of the hierarchy to all functionabions at the next lower level. If we consider a
new product with high spatial transaction costs$ @@ been introduced in the largest region in an
economy, it will start to filter down the systemfahctional urban regions when the real income

and hence demand increases in smaller regions en e set-up costs for production has
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decreased sufficiently. This process stops at dened in the hierarchy of urban regions, if it is
inconceivable to mobilize enough demand to makeymton profitable.

The spatial product cycle theory similarly assurae®location of production from the
leading urban regions. However, the number of Wdis is limited, since economies of scale
normally prevent decentralization to many regioagcept in cases with very high spatial
transaction costs. Changes in location are depe¢mtelocation advantages, even at later stages
of the product cycle (Vernon, 1960; Hirsch, 196AdArsson and Johansson, 1984 a). Hence, this
theory stresses the importance of external ecorsorige the location of production. When
relocation does take place, it is limited to a dns@t of specialized regions. Localization
economies are decisive and provide individual negiavith their most important location
advantages (Marshall, 1920; Krugman, 1991).

Andersson and Johansson (1984 a; 1984 b) use roacromic models to show how prod-
uct cycle assumptions generate location and retocgbirocesses (see also Johansson and
Karlsson, 1986; 1987). Both papers demonstrate ¢losters of product cycles can be observed
empirically in the form of aggregate specializatipatterns, which describe a time-space
hierarchy. In a later contribution, the two authoeformulate their results into a more coherent
framework and emphasize new directions for thisstgb model formulations (Johansson and
Andersson, 1998). In their later model, knowledgensity, product standardization, and process
routinization are key notions. Along a product eyphth, Johansson and Andersson assume that
the knowledge intensity is high when a productas-standardized and the production process is
non-routinized. Standardization and routinizatiomply reduced knowledge intensity. Andersson
and Johansson proceed to present a class of nthdélksxplains this regularity. They then derive

interdependencies between location dynamics anduptaycles that incorporate elements from
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models of monopolistic competition. Moreover, thesg notions of product and process vintages
to classify structural properties and the assodiatarkets.

Products with relocated production usually have gpatial transaction costs and in this
case production may be relocated for defensive elsas offensive reasons. The occurrence of
new locations indicates that the product is no éwngew, but the production process may
continue to be renewed (Johansson, 1998 b). Whreprthduct is in its growth phase it may be
too expansive to expand production in large urlegmons and thus new locations are sought for
the organization of large-scale production. Sinoe $cale of production increases, there are
strong preferences for locations offering good ssitelity in the national and international
logistical systems. At later stages of the prodogtle, cost considerations become more
important and production relocates to more perighegions or to regions abroad. Comparative
advantages in the case of the spatial product @reeften in regions that have lower land and
property prices as well as lower costs of unskillzbr inputs (Andersson and Johansson, 1984

a, and b); Johansson and Stromquist, 1986; Johank383 b).

4.2 Lead-lag models

Johansson (1993 b) emphasizes the dynamics of grathtages as the force that drives the
behavior of filtering-down and spatial product ®&cahodels — an assumption that forms the
foundation for empirical lead-lag modél&ee also, Forslund and Johansson, 1995; Forslund,
1996; 1997; Johansson and Karlsson, 2003). Theldgadodel has the specific objective of

generating hypotheses, which can be tested empirittaclassifies economic activities in such a

° The “flying geese model” proposed by for examplgite and Mori (1998) can be considered as a speaige of
the more general lead-lag model.
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way that it is possible to refer to them as clustef products with synchronized location
dynamics® For a given system of functional urban regions, iiodel specifies -- for each type
of product group (industry) -- its average sharalbproduct groups (industries) in the system of
functional regions (measured as employment or vallged). The model identifies a specific
leading region, for a given system of functionajioms. The relative industry shares for the
leading region are predictive indicators.

The basic hypotheses in lead-lag models are assdaiath the location leadership of the
leading region. The first hypothesis states thatpct groups (industries) with high relative
shares in the leading region should be expectedrdav in other regions in the system of
functional regions. The second hypothesis statgspitoduct groups (industries) with low relative
shares in the leading region should be expectedetbine in other regions in the system of
functional regions. The first hypothesis implieatthew product groups (industries) originate in
the leading region. The second hypothesis implieg teading regions lose employment in
mature product groups (industries) before otheioreg Hence, they are leading regions also as
regards the decline of products.

The above basic hypotheses yield a number of spbthgses. For example, industries
with both high relative shares and fast growthgatethe leading region are non-routinized ac-
tivities and have non-standardized products thatpsie on the basis of product rather than price.
They also tend to involve research and other kndgdeproduction. Industries with low relative
shares are on the other hand routinized activihas compete on the basis of price that aim at

reducing the labor input coefficient.

9 The lead-lag model does not apply to activitiesjcl have to be harvested in the region where #reylocated.
The location of such production is analysed by cdath location advantage models, where the comparati
advantages are of Ricardo type.
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Lead-lag models assume that a high proportion of peducts are initiated or imitated
(at an early stage) in the leading region in th&teay of functional regions. As the production
expands, products are frequently standardized aoduption techniques routinized, which is
referred to as product vintage dynamics. As newdyeb vintages are introduced, the pertinent
activities are relocated or diffused within the teys of functional regions. Analyzing vintage
process dynamics as the driving force in spatiabdpct-cycle and filtering-down models, it is
possible to show that a gradual change in locatides place. The follower regions host in-
dustries for which the vintage renewal is dominatad standardization and routinization
(Forslund and Johansson, 1998).

The main point we want to stress here is that ten@my of nations and regions is
rejuvenated when production from large urban regji@bocates to successively smaller regions.
Of course, the establishment of new productionhiesé regions will also generate structural
change. The new production units will tend to bpdprices for land and labor in these regions,
thereby making the previous marginal productionvaets unprofitable. To the extent that labor
relocates to large regions when new product cyetesrge, the structural changes in medium-

sized and smaller regions may be even more promaolinc
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